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(54) Frequency information transfer system for AAL type 1 transmission 



(57) A system for providing infomnation on the clock 
frequency of a data source in a digital receive-transmit 
system, wtiere the clock frequency value of the data 
source Is sent at a preset rate (FR), comprising a first 
signal (FS) at a first frequency (FQI) associated with 
the data source, a second signal (FT) at a second fre* 
quency (FQ2) associated with the transmission system. 
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measuring means for the first frequency (FQI) of the 
first signal (FS) against the second frequer^y (FQ2) of 
the second signal (FT). 

According to the present inventbn saki measuring 
means (CP, CN, CM) operates at a measuring rate (F) 
higher than the preset rate (FR) and a post-processing 
means (P) is provided to send a coded signal (U') to the 
receiver (R). 
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Description 

The present invention relates to a system for pro- 
viding information on the clock frequency of a data 
source in a digital receive-transmit system. 

In order to synchronize the receiver apparatus, dig- 
ital recerve-transmit systems are usually required to 
send information based on the clock frequency of a data 
source, which may be represented eg. by the source of 
a digital video signal. 

It is known, for instance, to measure the clock fre- 
quency of the data source compared to the transmission 
frequency of the transmitter system data, which is al- 
ready known as such to the receiver apparatus. The val- 
ue of the frequency measurement, duly coded, will then 
be sent to the receiver apparatus where it is decoded 
and used for ckx:king purposes. 

Rg. 1 shows an example of a frequency measuring 
system of the data source as described in ETSI ITU-J81 
Standard, to transmit a digital televisk>n signal on a 
34368 Kb/s flow. 

An ET system is described showing a transmission 
flow FT sent at a frequency FQ2 of 34368 KHz to a suit- 
able frequency divider DT, which divides frequency FQ2 
of the transmissbn flow FT by 4296 and supplies a sam- 
pling signal SC at a measuring frequency FP of 8 KHz. 
Said sampling signal SC is sent in fact to a pibt input IP 
of a sampler CPA data flow FS from a video source not 
shown here, feeds a counter modulo-2 CI at a rated fre- 
quency FQ1 of 27 MHz, which outputs a signal SD at a 
halved frequency FD, i.e. 1 3,5 MHz. SakJ signal SD en- 
ters the signal input IS of the sampler CP where it Is 
sampled. Since the number of cycles counted within a 
time interval of 125 ps corresponding to the measuring 
frequency FP of 8 KHz of the sampling signal SC is the- 
oretically 1687.5, a coded U signal having alternatively 
0 and 1 values in an interval of 125 ^s is obtained from 
the sampler output CP provided the data flow SF always 
maintairis its rated frequency FQ1 , where 0 corresponds 
to 1687 cycles counting and 1 to 1688 cycles counting. 
Therefore, ET system measures the frequency FQ1 of 
the data flow FS based on one-cycle precision and sup- 
plies it based on one-cycle precision to a receiver R. 
Said receiver R ts known as such and will not be further 
described in detail, as its implementation opportunities 
are quite varied. Said receiver R contains anyway a 
phase kx:ked loop PLL, that could for instance be de- 
signed according to the known state of art to substan- 
tially input receive the coded signal U, which is a digital 
signal, make a phase comparison with a previously 
stored phase value and supply analogically the compar- 
ison result through a lowpass filter to a controlled oscil- 
lator under voltage supplying the frequency FQ1 to the 
receiver R. 

It should be noted for a better understanding of the 
folbwing description and eliminate possible misunder- 
standings between frequency and phase measure- 
ments, that due to the small frequency deviatk>ns of the 



frequency FQ1 involved, the sampler CP performs a 
counter phase measurement CI every 125 \is, whk:h is 
immediately converted to a frequency measurement, in- 
tended as a physical quantity and measured as a 

s number of cycles within a time unit. A phase deviation 
caused by a changement in frequency FQ1 or FQ2 is 
converted to a variation of the time instant where the 
counter CI is sampled, then eventually to a different fre- 
quency value. The sampler CP provides anyway a fre- 

10 quency measurement, which, once processed, provkies 
a phase measurement. 

It is possible to go from a phase measurement to a 
frequency measurement through a simple integration, 
so that in fact the use of one or other quantity is generally 

15 a question of convenience and adequacy. 

In the ET system, the coded signal U containing as 
such only the information supplied every 125 ps, if the 
counting is 1687 or 1688, will be sent to the receiver R, 
which according to ETSI Standard converts the coded 

20 signal U in phase increments and decrements, so that 
1687 will mean -1 cycle and 1688 +1 cycle. 

Since the receiver R uses the information from the 
coded signal U to operate on the phase locked loop PLL 
designed to work on the frame frequency, whrch is by 

25 far lower than 8 KHz, said phase locked loop PLL tends 
to follow the mean value of sum of the phase increments 
and decrements determined by the coded signal U, thus 
obtaining the information of the frequency phase FQ1 . 
Therefore, according to ETSI Standard if the fre- 

30 quency FQ1 takes the rated value a signal has to be 
supplied to the receiver R consisting of a coded signal 
U represented by a set of values such as eg. 
0101010101, which, after an integration of any kind, 
such as for instance converting the set in phase incre- 

3S ments and decrements, correspond to a constant phase 
value of -0.5 cycles, i.e. -n. If, on the contrary, there is 
a phase shift of the frequency FQ1, this will be associ* 
ated with the transmission of a sequence such as 
01011010, which after integratron in the receiver R per- 

40 formed by its digital loops will be-it,-3t, jt, ic. correspond- 
ing to a whole cycle shift. 

This means that using ET transmission system ac- 
cording to ETSI Standard, the receiver R may detect the 
frequency FQ1 with a one-cycle precision, whereas 

^5 when the frequency deviation FQ1 is below this value 
no frequency deviation will be detected. 

For clarity of illustration an example Is here given 
starting first with the frequency rated values, where: 

so "O* stands for : 3374 cycles in 1 25 jxs 
'V stands for : 3376 cycles in 125 jxs 
true input frequency values to the counter CI: 
1687.5 1687.5 1687.5.... 
values counted by the counter CI : 

55 1687 1688 1687 1688 

1687 1688 1687.... 
frequency measured by sampler CP (Modulo-2) 
and transmitted at a frequency of 8 KHhz: 
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cumulative phase measured, i.e. measuring and 
summing up phaise increments: 

0 112 2 3 

3, 

actual phase: 

0,5 1 1.5 2 2.5 

3 3.5 

phase difference between the measured phase and 
the actual phase: 

-.5 0 -.5 0 -.50 -.5 

Now. as it can be seen, if this data is processed by 
multiptying by 2 and adding a suitable constant, eg. 0.5. 
a phase difference on the at 27 MHz flow is obtained: 

-0.5 0.5 -0.5 0.5 -0.5 

0.5 -0.5 
After all, ft appears that the message being trans- 
mitted, i.e. a modulo-2 frequency measurement, repre- 
sents a frequency coding with local errors but such to 
give the true value after being averaged. 

If the frequency of the data fbw changes as com- 
pared with the frequency of the transmission flow (eg. 
slow increase), at a certain time the system will show a 
one-cycle phase difference. 
Counted values: 

1687 1688 1687 1688 

1687 1688 1687.... measured frequency 
(moduk>-2) transmitted at the frequency of 8 KHz: 

0 10 110 1 
measured phase: 

0 1 1 2 3 3 4 
theoretical phase: 

0,5 1 1.5 2 2.5 

3 3.5 phase difference: 

-.5 0 -.5 0 -.5 0 -.5 phase differ- 
ence (27 MHz) neglecting one constant (phase differ- 
ence * 2 + 0.5): 

-0.5 0.5 -0.5 0.5 1.5 

0.5 1.5 

The mean value of this phase difference goes from 
a mean value "0' to a mean value ' V, achieving one-cycle 
resolution of the 27 MHz frequency 

High frequency phase shifts, the frequency being 
high as 4 KHz, are not detected by the loop PLL in the 
receiver, which is a lowpass filter with a lower equivalent 
band. I.e. surely tower than 1 KHz. working on the frame 
frequency. 

A frequency drift of the same extent, measured over 
a 16 KHz frequency cycle, where the theoretical cycles 
counting is 843.75, has a half-cycle resolution. 

A simitar data source frequency measuring system 
is defined in the Recommendation ITU-T 1.363 concern- 
ing MPEG Standard (AAL1 ) (ATM Adaptation Layer type 
1)as shown in Fig. 2. 

An AAL system is there described, where the trans- 
mission flow FT is led through a frequency divider K, 



obtaining an output signal at a reduced frequency FTX 
which feeds a nrK)dulo-16 counter C4. Thus, said mod- 
ulo-16 counter C4 performs with 4 bits and outputs a 
4-bit signal S4, whereas data flow FS goes through an 

s adequate frequency divider DN, whose output has a 
sampling signal SC2 with a suitable frequency to drive 
the sampler circuit CP, which samples the 4-bit signal 
S4 and outputs the nrKxjulo-16 phase measurement 
SRTS. Said phase measurement SRTS is called Syn- 

^0 chronous Residual Ttme Stamp and contains phase in- 
formation for the receiver R. 

The systems described above albw recovery of the 
data-source clock signal to the receiver apparatus, pro- 
vkJing the phase measurement and using a phase 

IS locked loop PLL as already reported with reference to 
Fig. 1. 

As to special frequency ratios, eg. as described in 
the publication IEEE Trans. Commun., Vol. 44. no. 6, 
pp. 742-748, June 1996 K. Murakami 'Jitter in Synchro- 

20 nous Residual Time Stamp', a tow frequency 'jitter* may 
be determined, i.e. a distortion due to synchronization 
errors, which is difficult to filter from the phase locked 
loop due to its low frequency. In other words, eg. with 
reference to ETSI Standard, cycle precision warranted 

2S by the Standard specrficat tons implies that when the fre- 
quency informatton approaching the receiver deviates 
very stowty. namely a tow frequency 'jitter*, the receiver 
is unable to detect any frequency deviation in due time 
to avoid a distortion. 

30 This may lead to an unacceptable synchronization 
of the signal received, specifically in the instance of a 
television signal particularly sensitive to temporary 'Jit- 
ter*. 

It is an object of the present invention to solve the 

3S above mentioned drawbacks and indicate a system for 
providing information on the ctock frequency of a data 
source In a digital receive-transmit system, so as to be 
an improved and more effective solution as compared 
with the solutions already known. 

40 In this frame it is the main object of the present in- 
vention to indicate a system for providing information on 
the clock frequency of a data source in a digital receive- 
transmit system that altows for the conversion of a low- 
frequency 'jitter* to a high-frequency 'jitter*, whfeh is eas- 

45 j|y removable when it is received. 

A f u rther object of the present invention is to provide 
a system for providing informatton on the clock frequen- 
cy of a data source in a digital receive-transmit system 
to ensure a more precise measurement and transmit it 

so to the receiver in a way that is compatible with transmis- 
sion standards. 

According to the present invention a system for pro- 
viding information on the clock frequency of a data 
source in a digital receive-transmit system is indicated 

s$ incorporating the features of the annexed claims that are 
an integral part of this description. 

The present invention further provides a frequency 
measurement method of a data source incorporating the 
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features of the annexed claims that are an integral part 
of this description. 

The present invention further provides a transmis- 
sion device incorporating the features of the annexed 
claims that are an integral part of this description. 

Moreover, the present invention provides a receiver 
apparatus incorporating the features of the the annexed 
claims that are an integral part of this description. 

Other objects, features and advantages of the 
present invention will be apparent from the following de* 
tailed description and annexed drawings, which are only 
supplied by way of an explanatory non limiting example, 
wherein: 

• Fig. 1 shows a block diagram of a first system for 
providing information on the clock frequency of a 
data source in a digital receive*transmit system ac- 
cording to the known art; 

• Fig. 2 shows a bkxk diagram of a second system 
for providing information on the clock frequency of 
a data source in a digital receive-transmit system 
according to the known art; 

• Fig. 3 shows a block diagram of a system for pro- 
viding information on the clock frequency of a data 
source in a digital receive-transmit system accord- 
ing to the present invention; 

• Fig. 4 shows a block diagram of a detail of the sys- 
tem for providing information on the ckx:k frequency 
of a data source in a digital receive-transmit system 
according to Fig. 3: 

• Fig. 5 shows a bkx:k dagram of a variant to the de- 
tail of the system for providing information on the 
clock frequency of a data source in a digital receive- 
transmit system according to Fig. 3: 

• Fig. 6 shows a tabular diagram related to the variant 
of Fig. 5. 

Fig. 1 and 2 will not be further described as already 
dealt with in the introductory part of the present descrip- 
tion. 

Fig. 3 shows a measuring system for the frequency 
of a data source S, whose operatbn is similar to that of 
the system ET represented in Fig. IJ.e. complying to 
ETSI ITU-J81 Standard, having a transmission flow in- 
put FT at a frequency FQ2 of 34768 KHz and data flow 
FS at a frequency FQ1 of 27 MHz, whereas it outputs a 
binary coded signal U, with logic states 0 and 1 and a 
frequency FP of 8 KHz, i.e. a period TP of 1 25 ^s, rep- 
resenting the information on the measurement of the fre- 
quency FQ1 for the data flow FS. The transmission flow 
FT is sent to a counter CM. which performs a frequency 
division for a factor M and whose output has a signal SR 
at a reduced frequency F, which drives the sampler CP. 
Thus, the frequency F is the nrteasuring or sampling fre- 
quency. The data flow FS. on the contrary, goes through 
a relevant counter CN, performing a frequency division 
by a factor N and whose output has a signal SM at a 
reduced frequency FM, which enters the sampler CP. 



An output frequency measurement U* from the sampler 
CP enters then a post-processor P, whose output has 
the coded signal P, containing the information on the fre- 
, quency measurement FQ1 of the data flow FS accord- 

s ing to ETSI Standard, i.e. it transmits a sequence of "O* 
and 'V at a frequency of 8 KHz. 

In the system ET shown in Fig. 1 , both the factor M 
and factor N representing the frequency dfvisk)ns ap- 
plied by counter CM and counter CN respectively, are 

10 worth 4296 and 2 respectively, so as to set an 8 KHz 
sampling frequency of the sampler CP. whk:h corre- 
sponds to the frequency of signal SR at reduced fre- 
quency F, so as to obtain a sample each phase cycle of 
the data flow FS. 

IS System S uses a number M and a number N such 
as to set a number of measurements NUM higher than 
the frequency FQ1 of the data flow FS in the same pe- 
riod TP used by the system ET In the system S de- 
scribed above, for instance, number M is worth 1074 tn- 

20 stead of 4096. whereas number N is worth 1 instead of 
2, so that the signal SR at a reduced frequency F occurs 
at 32 KHz Instead of 8 KHz, whereas the data flow FS 
divided by 1 gives a signal SM at a reduced frequency 
FM in line with the 27 MHz frequency FQ1 . Said values 

2S of reduced frequency F and FM will set in the time TP 
of 1 25 us specified by ETSI Standard 4 frequency meas- 
urements FQ1 of the data flow FS within said period. 
Thus, averaging the 4 measurements of the frequency 
FQ1 will permit to determine 1/4 cycle phase changes 

30 of the data flow FS. increasing the measurement preci- 
sion on frequency measurement UV 

So, the output frequency measurement U' from the 
sampler CP contains four measurements of the frequen- 
cy FQ1 for each time period TP of 125 ^s, which after 

3S averaging may indicate for instance a phase value n/2. 
Therefore, a coded signal U has to be sent, in compli- 
ance with ETSI Standard, which measures every 125 
US the frequency of the data flow FS, expressed by logic 
states "0' and *V. 

40 However, as a result, the output frequency meas- 
urement U' from the sampler CP over a time perkxJ TP 
of 125 ^s gives a measurement whose precisbn Q is 
higher than precision QP obtainable through ETSI 
Standard. Consequently, the frequency measurement 

^ U* would not be compatible with the above Standard, as 
it would eventually give a binary signal with a period of 
31 ,25 ^s. Therefore, the frequency measurement U* Is 
inserted in the post-processor P. which performs a cod- 
ing to make it compatible with the receiver R operating 

so according to ETSI Standard speciflcattons and also al- 
lows the receiver R to detect precision Q related to the 
frequency measurement U*. As said, the frequency 
measurement U* indeed corresponds to four values pro- 
vided each time by the sampler CP with a period of 31 .25 

55 ^s. Said four values are generally integrated, i.e. their 
mean value Is evaluated at the input of post-processor 
P to provide a phase value suitably coded to alk>w the 
processing as described hereunder. As it regards the 
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processes performed in the post-processor P. the fre- 
querK^ measurement U* will then be intended as the 
mean of NUM measurements achieved during a time 
corresponding to the time TP of 125 ^is, converted to 
phase value. For simplicity, an integrator block I is indi- 
cated, which perfomDs said averaging operation even if 
generally speaking said operatbn as well as the opera- 
tions described hereafter and the operations related to 
sampling can be effectively performed by a duly pro- 
grammed device PLD (Programmable Logic Device). 
Post-processor P is illustrated more in detail in Fig. 4 
where it shows that the frequency measurement value 
U' of the frequency FQ1 with precisbn Q enters an adder 
SUM. A sequence generator GEN is provided, which 
generates a penodical sequence W of zero mean value, 
with a perkxJ TP. Le. 8 KHz frequency. Said periodtcal 
sequence W is summed in the adder SUM to the fre- 
quency measure U* containing the phase measurement 
of the data flow FS, obtaining an output altered signal 
U*, which is always a phase measurement. The altered 
signal U' is inserted in a comparator COMP to compare 
the value of the altered signal U' with the phase value 
of the last value of the coded signal U* transmitted and 
stored in a storage means M1 . 

More specifically, post-processor P performs the 
folbwing steps: 

a) it will generate a periodical sequence W through 
the generator GEN, repeating a 2Q long word W at 
zero mean value, consisting eg. of 2Q symbols hav- 
ing values [+1 -1+3-3 +(2Q-1 ) -(2Q-1 )]/2Q each 

one trasmitted over a period TP of 1 25 ^s. 

b) ft will sum up to each frequency measurement U' 
a symbol of the word W through the adder SUM, 
obtaining the altered signal U". 

c) by means of the comparator COMP, it will com- 
pare U" value with a phase value U* stored in a stor- 
age means Ml , which is the value of the coded sig- 
nal U prevbusly transmitted and reported as a 
phase value. 

The comparator COMP will transmit the coded sig- 
nal U according to IF selectton njles, i.e.: 

i) if U* > U* U = 1 

ii) if U"<U*U = 0 

iii) if U" = U* the value attributed to the coded signal 
U is irrelevant, tor instance a coded signal U is 
transmitted, which is the negation of the previous 
signal U*. 

iv) a cycle is summed to or deducted from U* ac- 
cording to whether step i) or 

ii) has occurred, respectively. 

The sum of the sequence W that has an increasing- 
ly oscillating nature, has no effect at the frequency value 
U' containing the phase measurement if the phase 
measurement change is around zero, which implies the 



absence of phase shifts. When the phase measurement 
detects a shift with respect tothezeroof 1/2Q, the coded 
signal U is altered to cancel the quantity of the deviation 
itself. 

s As a result, the output coded signal U containing a 
frequency measurement FQ1 associated with a higher 
precision Q will be coded in the example on 4 symbols, 
which have to be transmitted at the preset 8 KHz fre- 
quency FP as specified by ETSI Standard and will re- 

10 quire a longer measurement transmission time T than 
according to the system ET of Fig. 1. More specifically, 
since precision Q is quadruplicated, there will be a four 
times longer measurement transmission time T. This is 
practicable, since the phase kx^ked kx>p PLL perfomrts 

15 over longer time intervals, in the specifc instance in the 
order of the frame frequency of a television set, so that 
transmission time for measurement T may even take 
bnger than 125 ^s as specified by ETSI Standard. 
Fig. 5 shows a post-processor P2 that may be used 

20 instead of post-processor P of Fig. 4. Said post-proces- 
sor P2 simply consists of a memory M2 containing a ta- 
ble T2 as shown in Fig. 6. Instead of using an algorithm 
to produce the coded signal U as in the post-processor 
P. quite simply, as also the frequency measurement U* 

25 itself is discretized, the frequency measurement U* av- 
eraged over the period TP and the coded signal U wilt 
be put correlated through Table 2. This will give a coded 
signal U similar to the one produced by the post-proc- 
essor P, with the only difference that post-processor P2 

^ does not perform any comparisons nor based on some 
algorithms processing on the frequency measurement 
U*. 

Thus an advantageous system is obtained to pro- 
vide information on the ck>ck frequency of a data source 

35 in a digital receive-transmit system which outputs a cod- 
ed signal U compatible with the ETSI Standard, but 
whose eror, because of the summed zero-mean value 
periodical sequence W, is now changing at a higher fre- 
quency, though maintaining a zero mean value, i.e. leav- 

40 ing the mean value of the coded signal U unchanged. 
Since the phase locked loop PLL is not capable on its 
own to follow such a changing frequency of the coded 
signal U, it will periorm an integratbn thereof which, in 
consideration of the coding performed by the post-proc- 

^ essor P an integration will bring back a mean value of 
the coded signal U that varies with precision Q of 1/4 
cycle. Thus, the receiver R will be able to detect and 
remove the 'jitter* more efficiently, as the 'jitter* occurs 
now at a higher frequency than with the systems ET and 

50 AAL shown in Figs. 1 and 2, 

The characteristics and features of the present in- 
vention as well as its advantages are apparent from the 
above description. 

The system for providing information on the ckxk 

55 frequency of a data source in a digital receive4ransmit 
system as described by way of example allows to obtain 
a coded signal that enters the phase locked loop, where- 
in the error associated with the phase measu rement var- 
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ies at a higher frequency, whereas the error mean value 
remains zero. Thus, the 'jitter* is shifted at a higher fre- 
quency due to a more precise measurement of the fre- 
quency and associated coding. 

Advantageously, the system for providing informa- 5 
tion on the clock frequency of a data source in a digital 
recelve-transmit system according to the present Inven- 
tion can be favourably Implemented in known standard- 
ized systems, such as any systems conforming to ETSI 
and AAL1 Standards, as this will sinnply require a io 
change to the frequency dividers and an additional post- 
processor. 

As to applk^tion in AAL1 the post-processor algo- 
rithm simply needs to be changed to transmit the mod- 
ulo-1 6 measurement through 4 bits, instead of transmit- is 
ting the modulo-2 measurement through 1 bit 

It is obvious that nnany changes to the system for 
providing information on the clock frequency of a data 
source in a digital receive-transmit system as described 
by way of example are possible for the skilled in the art 20 
without departing from the novelty principles of the in- 
novative solution, and it is also clear that in practical em- 
bodiment of the invention the details shown may often 2, 
differ in form and size from the ones described and be 
replaced with technical equivalent elements. 2S 

Specifically, several frequency division ratios can 
be set to increase the number of measurements. An op- 
X\rr\a\ solution provides in fact for a selection of two di- 
viding ratios, for the data flow and transmission flow, to 
have the values of the two obtained frequencies be 30 
prime numbers to each other. In the instance of the ETSI 
system, since the highest common factor of both fre- 
quencies is 24. it may be choosen to divkie the trans- 
mission flow frequency by 24 and the data flow frequen- 
cy by 1 to obtain 179 different samples of the frequency 3S 
phase of the data flow in 1 25 fis. 

Both the sampler and the post-processor in general 
can be part of one signal processor circuit implementing 3. 
both functions. 

Moreover, since the signal phase and frequency are <o 
dual quantities for 'jitter* detection, changes from one to 
the other quantity may be performed in between the 
sampling and transmission to the receiver .as it will 
prove more convenient, but without departing from the 
innovative method as claimed in the annexed claims. 4S 

Other possible changes may concem the way the 
frequency measurements are coded in order to obtain 
a coded signal suitable for the receiver to detect the 
measurement according to the precision preset by se- 
lecting the frequency ratios. Such a coding method may so 
include algorithms of varbus type, such as the use of 4. 
memory stored tables or a joint use of algorithms and 
tables. 



Claims 

1 . A system for provkJing informatk^n on the ck)ck f re- 
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quency of a data source in a digital recetve-transmit 
system, where the ckxk frequency value of the data 
source is sent at a preset rate (FP) to ensure a cor- 
rect reception of information by receiver means (R), 
and comprising a first signal (FS) at a first frequency 
(FQ1 ) associated with the data source, a second 
signal (FT) at a second frequency (FQ2) associated 
with the transmission system, said second signal 
(FT) being used as a reference signal to measure 
the first signal (FS), measuring means for the first 
frequency (FQ1 ) of the first signal (FS) as compared 
to the second frequency (FQ2) of the second signal 
(FT), characterized in that sakJ measuring means 
(CP. CN, CM) that perform a frequency measure- 
ment (U*) of the first frequency (FQI ) of the first sig- 
nal (FS) are prearranged to perform said measure- 
ment (U*) at a measuring rate (F) higher than saki 
preset rate (FP), and that a post-processing means 
(P) is provkJed to code the frequency measurement 
(11*) and supply a coded signal (U) at such a preset 
rate (FP) to the receiver means (R). 

A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 1. characterized in that 
the post-processing means (P) produces the coded 
signal (U) to be sent to the receiver means (R). 
maintaining in the frequency measurement (U') a 
preciston (Q) supplied by the measurement means 
(CP. CN. CM) and determined by the measuring 
rate (F). whk:h is higher than a precision (QP) de- 
termined by the preset rate (FP) and transmitting 
sakJ coded signal (U) corresponding to the frequen- 
cy measurement (U*) for a time interval (T) substan- 
tially proportbnal to the precision (Q) of the frequen- 
cy measurement (U'). 

A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 2. characterized in that 
the post-processing means (P) codes the frequency 
measurement (U') and supplies a coded signal (U), 
whose instantaneous value changes qubkly com- 
pared to the frequency measurement (U*). whereas 
the mean value of the coded signal (U) Is the same 
as for the frequency measurement (U'), so as the 
receiver means ( R) can detect the frequency 
measurement (U*) with the higher precisbn (Q) 
proper of said measuring means (CP, CM. CN). 

A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 3, characterized in that 
the measuring means comprise a sampler means 
(CP) and a first and second frequency divkier 
means (CN, CM) associated with the first signal 
(FS) and the second signal (FT), respectively 
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5. A system for providing Information on the clock fre- 
quency of a data source in a digital recelve-transmit 
system according to Claim 4, characterized in that 
the first frequency of the first signal (FS) is divided 
by the first frequency divider means (CN) according s 
to a first factor (N) and supplies a first input signal 
(FM) that feeds a first input (IR IS) of the sampler 
means (CP), whereas the second frequency of the 
second signal (FT) is divided by the first frequency 
divider means (CM) according to a second factor io 
(M) and supplies a second input signal (F) that 
feeds a second input (IRIS) of the sampler means 
(CP), 

6- A system for providing information on the clock f re- is 
quency of a data source in a digital receive-transmit 
system according to Claim 5. characterized in that 
the first factor (N) and the second factor (M) set a 
measuring rate (F) determining a number of meas- 
urements (NUM). which is higher compared to the 20 
one determined according to the preset rate (FP) in 
the same time interval. 

7. A system for provkJing information on the ckxk fre- 
quency of a data source in a digital receive-transmit 25 
system according to Claim 5. characterized in that 

the first input of the sampler means (CP) is the sig- 
nal input (IS), whereas the second input of the sam- 
pler means (CP) is the sampling input (IP). 

30 

8. A system for prcvkling information on the cbck fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 5. characterized in that 
the first input of the sampler means (CP) Is the sam- 
pling input (IP), whereas the second input of the 35 
sampler means (CP) is the signal input (IS). 

9. A system for providing informatkxi on the ckx;k fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 7, characterized in that 40 
the first signal (FS) at the first frequency (FQ1 ). the 
second signal (FT) at the second frequency (FQ2) 
and the coded signal (U) are compatible with ITU J. 

81 Recommendation. 

4S 

1 0. A system for provkiing inf ormatk)n on the ckxk fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 8, characterized in that 
the first signal (FS) at the first frequency (FQ1). the 
second signal (FT) at the second frequency (FQ2) so 
and the coded signal (U) are compatible with ITU- 

T 1 . 363 Recommendatton. 

11 . A system for provkiing information on the ck)ck fre- 
quency of a data source in a digital receive-transmit 55 
system according to Claim 2. characterized in that 

the frequency measurement (U*) according to the 
measuring rate (F) is processed , by the post- 



processing means (P) equipped with suitable 
means (SUM, GEN) to alter the frequency meas- 
urement (U*) and means to perform a comparison 
(COMP, Mi ) with a last frequency value (U*) trans- 
mitted. 

12. A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 1 1 , characterized in that 
the post-processing means (P) comprises a se- 
quence generator means (GEN) to generate a pe- 
riodical sequence (W), an adder means (SUM) to 
sum the periodical sequence (W) to the frequency 
measurement (U*) and obtain an altered sequence 
(U*). a comparator means (COMP) and a storage 
means (Ml ) capable of storing a last frequency val- 
ue (U*) transmitted ar>d makes the comparison be- 
tween the altered sequence (U') and the last value 
(U*) transmitted and suitable to transmit the coded 
signal (U) depending on the result of comparison. 

1 3. A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 1 2, characterized in that 
it comprises the sequence generating means 
(GEN) for generating a periodteal sequence (W) by 
repeating a word (W) at a zero mean value. 

14. A system for providing information on the clock fre- 
quency of a data source in a digital receive-transmit 
system according to Claim 2. characterized in that 
the post-processing means (P) comprises a storage 
means (M2), where given sequences (T2) corre- 
sponding to the values of the frequency measure- 
ments (U*) are stored. 

15. A method for measuring the frequency of a data 
source comprising the folbwing steps: 

a) processing a first signal (FS) at a first fre- 
quency (FQ1) associated with the data source 
by performing a frequency division according to 
a first factor (N); 

b) processing a second signal (FT) at a second 
frequency (FQ2) associated with a transmis- 
sion flow by performing a frequency division ac- 
cording to a second factor (M); 

c) using the second frequency (FQ2) of the sec- 
ond signal (FT), divided by the second factor 
(M) as a reference frequency (F, FR) to meas- 
ure the first frequency (FQ1) divided by the first 
factor (N) of the first signal (FT); 

d) sending a coded measurement (U) of the first 
frequency (FQ1) to a receiver ( R ) at a preset 
rate (FP) and a precision (QP) as determined 
by the preset rate (FP); 

characterized in that it provkles the f oltowing addi- 
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tional steps: 

c') selecting the first and second factors (N,M) 
to set a nneasurtng rate (F) determining a higher 
number of measurements (NUM) in the time in- 
terval (TP) compared to the number of meas- 
urements as determined by the preset rate 
(FP); 

c") calculating the mean value over said time 
inten^af (TP) of said higher number of measure- 
ments (NUM), obtaining a frequency measure- 
ment (U') associated with a precision (Q) that 
is higher than the precision (QP) determined by 
the preset rate (FP) and a frequency equal to 
the preset rate (FP); 

c") coding the frequency measurement (U*) to 
obtain a coded signal (U) having the same fre- 
quency of the preset rate (FP). so that com- 
pared to the receiver (R) it has a mean value 
equal to that of the frequency measurement 
(U*) and an error that varies more rapidly. 

16. A method for measuring the frequency of a data 
source according to Claim 15. characterized in that 
for each frequency measurement (U*) to be trans- 
mitted the coded signal (U) requires a longer time 
interval (T) than the tinr^e interval (TP) determined 
by the preset rate (FP). 

17. A method for measuring the frequency of a data 
source according to claim 16, characterized in that 
the coded signal (U) is obtained by processing the 
frequency measurement (U') through a special cod- 
ing procedure, which requires the storage of data 
related to the frequency measurement (U*) associ- 
ated with a higher precision (Q). 

18. A method for nneasuring the frequency of a data 
source according to Claim 16, characterized in that 
the coded signal (U) is obtained having the frequen- 
cy measurement (U*) values correspond to preset 
sequences (T2) contained in suitable storage 
means (M2). 

19. A method for measuring the frequency of a data 
source according to claim 17, characterized in that 
said coding procedure provides for the following 
steps: 



selection rules (IF). 

c) storing the last value (U*) transmitted of the 
coded signal (U). 

s 20. A method for measuring the frequency of a data 
source according to claim 1 9, characterized in that 
the selection rules (IF) are: 

a) if the value of the altered sequence (U") is 
10 higher than the last value (U*) transmitted the 

coded signal (U) will have the *1" logic value; 

b) if the value of the altered sequence (U'9) is 
lower than the last value (U*) transmitted the 
coded signal (U) will have the '0* logic value; 

75 c) if the value of the altered sequence (U') is 

equal to the last value (U*) transmitted, a coded 
signal (U) will be transmitted, which is the ne- 
gation of the last value (U*) transmitted; 

d) the last value (U*) transmitted is updated to 
20 represent a phase value less one cycle if item 

a) has occurred or plus one cycle if item b) has 
occured. 

21. A transmission apparatus, suitable to send the 

25 clock frequency value of a data source at a preset 
rate for correct reception of the information at a re- 
ceiver means, comprising a first signal (FS) at a first 
frequency (FQ1 ) associated with the data source, a 
second signal (FT) at a second frequency (FQ2) as- 

30 sociated with the transmission system , said second 
signal (FT) used as a reference signal to measure 
the first signal (FS), means for measuring the first 
frequency (FQ1) of the first signal (FS) compared 
to the second frequency (FQ2) of the second signal 

35 (FT), characterized in that said measuring nr^eans 
(CP, CN, CM) for the frequency measurement (U') 
of the first frequency (FQ1) of the first signal (FS) 
are prearranged to perform said measurement (IT) 
at a measuring rate (F) higher than said preset rate 

40 (FP). and that a post-processing means (P) is pro- 
vided to code the frequency measurement (U*) and 
supply a coded signal (U) at such a preset rate (FP) . 
to the receiver means (R). 

^ 22. Receiver apparatus to receive data from a digital 
data source transmitted at a preset rate according 
to one or more of the previous Claims. 



20 



a) summing of a corresponding value of a rated so 
sequence (W) obtained repeating a word (W) 

at a zero mean value to each frequency meas- 
urement (U'), consisting of a number of sym- 
bols equal to precision (Q) and ± 1/2 Q value, 
to obtain an altered sequence (U*). 5S 

b) evaluating of the value assumed by the al- 
tered sequence (U*) and transmitting the value 
of the coded signal (U) according to detenmtned 
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